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LCY  Cr  TZ-CLaV  FISSIC 


UHAHIuS 


New  evidence  concerning  the  frequency  cf  the 
fission  of  urani'ur.i  into  three  fragments  of  comparable 
mass  by  thermal  neutrons  has  been  obtained  by 
Dr.  A.  Berthelot  and  co-workers  K.  de  Laboulaye, 

C.  Taara  and  J.  St'udinovski  of  the  French  .Atomic  Energy 
C or.rr.i  3 s i on  Laboratories  at  Fort  Chatillon  and  Saclay 
near  Paris.  Preliminary  results  cf  this  gro'up  establish 
a.n  upper  limit  for  the  frequency  of  ternary  fission, 
sb.cv/ing  that  it  occurs  less  than  once  per  thousand 
fissions.  This  figure  is  to  be  compared  with  the 
currently  accepted  estimate  of  the  frequency  of  fission 
into  three  fragments  all  of  which  are  heavier  than  an 
alpha-particle,  namely,  about  once  in  eighty  fissions. 


j-vP':-~iar  a t'us 


^n  interesting  cloud  chamber  tv 
emplo'yed  in  this  investigation.  iayei 
about  10pgm/cm2  thick  was  deposited  on  a for: 
about  ZOugm/c.m^  thick  which  stretched  across 
of  a cylindrical  cloud  chaimibcr.  Parallel  to 
strip  and  equidistant  on  opposite  sides  were 
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r.iCiintair.'jU  respectively  positive  and  negative  relative 
to  tile  uraniius.  iiie  uraniu::'.  v;as  grounded,  as  v/cre  the 
top  and  v/alls  of  the  ciiarihcr.  Fissions  v/ere  produced 
in  the  uraniur.i  by  ther:r.al  neutrons  from  the  pile  at 
Fort  Chatillon  (Zod).  The  pulse  produced  by  the 
arrival  at  the  positive  wire  (anode)  of  electrons 
forned  in  the  chairibcr  gas  by  fission  fragrr.ents  is  used 
to  actuate  a circuit  v/hich  rcr.oves  the  potential  fron 
the  charged  wires  v/ithin  a fev/  nicroseconds  of  the 
time  of  fission.  Tnis  pulse  also  initiates  expansion 
of  the  chamber. 

The  technique  possesses  a number  of  advantages: 
the  chamber  is  expanded  only  when  ionising  radiation 
passes  through  it;  the  origin  of  the  fission  tracks  is 
precisely  defined  as  the  thin  uranium  layer;  and  the 
time  resolution  is  extreriely  good  permitting  the  reso- 
lution of  tracks  formed  more  than  a fev/  microseconds 
apart.  This  excellent  resolution  arises  from  the  dif- 
ference in  appearance  ci  srac.is  ci  par  nicies  whicn  pass 
through  the  sensitive  region  before  or  after  the  elec- 
tron collecting  field  is  removed.  In  both  cases  the 
track  consists  of  dense  ionisation  along  the  path  of 
the  oartic.e,  out  in  u..e  ^or me r case  tne  i.rc^cx  c»lso 
shov,'^  a diffuse  cloud  of  ionization  extending  from  the 
fission  fragment’s  oath  to  the  anode.  Tne  cloud  is  due 
to  negative  ions  f cr.v.ed  by  attachment  of  some  of  the 
electrons  as  they  move  toward  the  anode  under  the  at- 
tractive field. 

Aooarent  Ternary  Fission  Events 


f.'.olct  and  his  associates  have  observe 


: i ss 1 ons . 


•neSw  3rc  CiZSc 


produced  s imul  taneous  ly . hov/ever  , the  intersection  of 
these  tracks  does  not  occur  in  the  thin  uranium  layer. 
The  third  prong  is  therefore  explained  by  Dr.  Berthelot 
as  being  due  to  an  atom  of  the  chamber  gas  which  is 
struck  by  one  of  the  two  fission  fragments.  A small 
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TriCtior.  oi'  t'.v,  observed  tarcc-or  on^^^cd  events  occur 
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possible  to  state  dei'iaiu^-ly  fro;:;  stereoscopic  photo- 
praphs  f.'.at  taey  do  not  oripiautc  la  the  uraniur.u 
ricrtiiClot  a-ad  ais  associates  have  obtained  further 
evidence  o'a  suci;  cases  by  studies  of  tiie  frequency  of 
occur ro'.'.ee  per  unit  path  Ic.njth  for  triple  events 
oripinatinp  within  and  outside  of  the  iMinireun  resolvable 
dista-nce  fro;n  the  uranium  layer,  7i;e  triple  eve'.its  were 
f ound  to  have  the  same  probability  of  occurrence,  within 
statistical  error,  regardless  of  whether  the  region  of 
origin  included  the  source  or  not.  r ur thermorc,  the 
distribution  in  range  of  the  third  fragments  v/as  ob- 
served to  be  independent  of  the  location  of  origin. 

Tnese  observations  served  to  set  an  upper  limit  to  the 
frequency  of  ternary  fission  of  one  in  a thousand. 


CCSIdIC  RAY  CCh'GRESS  Ca  U::STA2LiZ  r.Z\\^  PARTICLSS 


A Cosmic  Ray  Congress  organized  by  the  Univer- 
sity of  Toulouse  under  the  sponsorsitip  of  the  Inter- 
national Union  of  Pure  and  Applied  Physics  was  held  at 
oagneres  de  Cigorre,  France,  fro.m  0 - IZ  July  1953.  The 
conference  was  devoted  to  the  discussion  and  interpre- 
tation of  new  results  on  unstable  heavy  particles  of  the 
cosmic  radiation. 


Proeosed  ..otatu 


'T.'.e  foilov/ir-'j  eye  tern  of  notation,  •./ao  r <;Oo;,'..,.o.ad- 
ed  at  t!.e  ^agneres  Congreos;  (1)  l^-mosons  (syr.ujoi  L;, 
TT-mesons,  p-.mesons,  any  other  possible  lighter  meson; 

[Z]  K-.mesons  (syr.'.bol  K),  particles  with  mass  intermedi- 
ate between  those  of  the  rr-meson  and  the  proton,  i.e., 
tau-,  kappa-,  chi-mesons;  (3)  iiypcrons  (symbol  H), 
particles  with  mass  intermediate  betv/een  those  of  the 
proton  and  the  deuteron.  Hyper ons  carry  capital  Greek 
letters,  mesons  small  Creek,  letters. 

For  cloud  chamber  events,  the  expressions  V- 
event  and  S-svent  designate  respectively  the  decay  in 
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1' 1 i oi'  a heavy  particle  and  the  decay  or  nuclear 
capture  at  rect. 

h.v^peronc 

The  particle  ia  well  estahlished  and  carries 
the  ayr.djoi 

.^p-HT+57  !dev;  half-life  = 3.3  x 10”^®  sec. 

It  is  new  ahr.ost  certain  that  the -Q.  ^ particle  is  made 
out  of  a nucleon  and  represents  a type  of  excited  state 
of  the  neutron,  ^t  least  four  cases  exist  in  which  the 
_Ti- ° has  been  observed  in  a nuclear  ervalsion  carried  by 
a heavy  fragment  and  decaying  after  the  fragment  has 
come  to  rest. 

A new  contribution  brought  forth  at  the 
Congress  is  the  decay  of  a charged  hyper  on  (super- 
pr  oton) : 

+ + 

h” — ^ n+rr  + (130  to  135  Jfev). 


Tr.e  cloud  cliandDcr  measurements  of  the  Cali- 
fornia institute  of  Technology  group  tend  to  confirm 
the  cascade  process,  first  observed  at  Lanches ter , 

— >0,°  + . (Tne  desi  gnat  ion  is 

tenta  tivc ) . 

K -me sons 

evidence  presented  by  Thompson  (Indiana)  and 
others  at  the  liagncrcs  Congress  seems  to  confirm  the 
existence  of  the  0*^  particle,  formerly  V°  of  the 
group; 
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1 


— ->  1'"^  + ^ + (2l'l  - o l.'.av) 


The  0*^  r.use  io  07i  ~ 10  nu;  thie  value  is  in  close 
aoreorr.cnt  with  that  oi'  t;»c  ^-rseson. 


Tnere  is  sonio  evidence  for  tv/o  further 
particles;  aithou.jh  it  is  not  as  definite  as  for  the 
0O  particle; 


V„  — — ) K + L + 60  idev 
o 


— ->Tr+  + -r-  + rro  + ( 75  :.:cv } . 


Charged  K-.v.osons  (S^  , ?f'  ) 

Photographic  plate  evidence  brought  forward 
a w i*he  congress  nas  given  ratr^er  precise  vaiues  for 
the  tau-decay;  nost  of  these  particles  v/hich  cor:ic  to 
rest  and  decay  are  positive: 


10“® 


c — > rr  + tt  + tt  +72  Mev;  half-life 
sec. 


10"*^  to 


The  r.iass  of  the  tau-SiCson  is  about  970 

it  is  still  an  open  question  whether  a 
charged  tau  can  also  aecay  into  a charged  and  two 
neutral  rr's.  The  reatter  of  the  direct  production  of 
tau-cicsons  has  not  been  settled  either  since  heavy 
.v.esons  ejected  from  nuclear  disintegrations  seem  to 
show  mass  values  of  about  1200  (according  to  Perkins' 
measurements  at  Bristol).  The  remaining  decays  of 
the  charged  K-mesons  are  of  the  type 

(i) — ->  p"  + 2 light  neutral  particles. 
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process  (i) 

is  the 

01- ( /J  ) -;.icu  on.  Uccay  (ii)  ia  the  one 
a^»oi'ihOLi  to  <**»o  c.v  1 ^^^y'~r.»eaonp  oas.  eN/.cicncc 

ita  existence  hen e nee  cn ac ^ a 1 1 y on  tne  iL.enti*  .cation 
on  the  scconuariea  as  r, '-mesons . Tne  third  decay  has 
been  observed  by  the  MIT  groan  in  cloud  char.ibers 
recently  and  corresponds  to  the  S-particle. 

T/.e  question  whetb.er  and  hov;  many  of  these 
four  particles  are  identical,  in  the  sense  that  they 
shov/  alternative  modes  of  decay  of  the  same  particle, 
has  not  been  settled.  There  alwa^/s  exists  some  contra- 
dictory evidence  against  any  attempt  to  combine  two 
p ar  t i c 1 c s . 


PHCTOTRAPH 


1C  ZbOJLSIOhS 


At  a recent  Cosmic  Ray  Conference  at  Dagneres, 
France,  Prof.  3.  Peters  of  the  Tata  Institute  of  Funda- 
mental Research,  Bombay,  India,  presented  very  signifi- 
cant results  on  the  decay  of  heavy  unstable  particles 
observed  in  a stack  of  stripped  photographic  emulsions. 
Particles  which  have  been  iaentified  by  this  new  tech- 
nique thus  far  include  several  ta-u-  and  K-mesons  which 
come  to  rest  before  decaying;  further,  the  first 
evidence  for  the  existence  of  nccat i vc  heavy  mesons 
has  been  found.  Peters  has  also  identified  four  events 
v/hich  probably  represent  the  decay  of  neutral  hea’>/y 
particles.  All  events  were  observed  in  a solid  block 
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of  c:r.ulslo;i  c i s t i o*  twcnty-fouo  C]*;ulsior.  ij'nects 
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stripped  condition  (i.c.,  withou' 


S-acu  1 


;; 


O 0:  '.Cl  OnO  vie 


and  exposed  in  ti'.e  stratospnerc 

tade  ib'^.  ^.fter  exposure  these  crr.ulsion  sheets  were 
mounted  on  plass  plates  and  carcl'uiiy  aliened  on  slides 
such  that  particle  trades  could  be  traced  tiirough  the 

^iite.  S OxO^i^* 


i/i  th  such  an  er.iuision  ar ran{je:r.ent  i t is  com- 
paratively easy  to  identiry  various  types  of  particles 
and  trace  th.em  to  their  origin,  since  the  track  length 
available  for  ;r.easurcment  is  frequently  of  the  order 
of  several  cits. 


iSu-.-es  ons 


From  careful  measurements  of  thr 
(each  decaying  into  three  "-me sens]  the  m 
tau-m.eson  has  been  deduced  as  065.3  2*  1.7 
• - scs  a Q— Vcil«e  c*.  g o.o  4»*e v « 

pped  em.ulsion  technique,  more  evidcnc 
-ined  for  the  sign  of  the  r-mesons  (an 
indication  oi  tne  sign  oi  —mesons^ 
oons  have  been  observed  to  stop  in  the 
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„f  these  arc  positive. 


Positive  K-i'ies ons 


Pour  examples  have  been  found  of  heavy  mesons 
which  come  to  rest  emitting  only  one  light  particle 
(tt-  or  p.-mcson).  The  best  mass  value  for  these  K-me'sons 
is  10Z5  t 50  m-e.  A nev/  method  v/as  employed  in  the 
measurements  of  multiple  Coulomb  scattering;  it  con- 
sisted of  varying  the  cell  length  as  a function  of 
residual  range  of  the  particle  in  the  emulsion. 

kerativc  Heavy  I'.csons 

Per  the  first  time  evidence  has  been  obtained 
that  some  heavy  mesons  arc  captured  by  nuclei,  leading 
to  stars  observed  in  the  emulsion.  Pour  examples  of 
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no  rjot  i vc  l\^-c;iar  -jC'l  /.oovy  :r.o'j  one  v/ero  oLeor  voc . 
i,’.o  '...v-oje  oi  r.iOeon  -s  o/,  l,*-.  *y  xoOO  i*i(j } i i- 

r. ^ t m ‘j  1'  o n i"*  V j c j '>.  1,  I.. o>o  "i  o '.i  ^ j.  o «^n  l z'  » r*  c Oi.  *0 

i''i,>o.i  V-'I'  (iv».^uo*  on ^ n ^ • o 

it,  ...i..Ji''j  -i.i.oly  v-zi*.fcZ^  Li *0 y a i* c 

Ltk*.^  tiv.  i V_r  ^O^^tlLv^*  wZ  lv<  O ^ OsiO  ^ ^ • 

^ /■  O D 1 o 

1 r*.  trciCiriQ  35  "““.Cooi'is , v/.-ic/i  corr.G  to  root^ 
to  thoir  origin  in  t’nc  einuisicn  otaci;,  two  caoeo  ’nave 
ooan  found  v/liich  seen  to  rescnble  one  V9  decays  ob- 
served in  cloud  chanbers,  naneiy  V? — '-/p  + tt  . Tne 

parent  particle  in  both  cases  has  a nass  of  about 
2135  ne  with  a Q-vaiue  of  3 7 - 33  idev. 


CLOUD  CiLAi-nSR  i.ASS  iv.Jl-\Sb.~15--3n' TS 

The  double  cloud  chairJser  of  the  Ccolc  Poly- 
technique,  Paris,  described  in  Technical  Report  Gi.'RL- 
60-51  has  been  put  into  operation  at  the  Pic  du  .’didi 
(altitude  2300  ncters)  during  recent  norths.  Both 
charabers  b.avc  entrenely  large  volunes,  70  x 76  x 50 
cn.  With  the  top  chamber  in  a field  of  2600  gauss, 
it  is  possible  to  resolve  momenta  as  high  as  12  Bev. 
The  bottom,  charaber  is  sircilar  to  the  top  one,  but 
has  no  r.-.agnctic  field  and  contains  seven  lead  plates 
0.7  cm  thich  and  six  carbon  plates  each  1.5  cm  thick. 

This  apparatus  has  been  used  by 
Dr.  3.  P.  C-regorg^,  Dr.  C,  Pei/rou  and  others  from  the 
Bcole  Polpaechnique  to  measure,  by  means  of  the 
momcntur.'.-range  method,  the  masses  of  heavy  mesons 
oroducec  in  nuclear  interactions  in  tne  leao  a*iove 
the  top  chamdjcr.  Accordingly,  these  scientists  have 
observea  tne  curvat^^re  ^.^ne  L..o.  oi  ^ .•io..ientUtny  Ox 
four  heavy  particles  in  the  top  chamber  and  their  sub- 
sequent ranges  in  the  bottom  chamber.  Tne  mean  mass 
of  these  so-called  S-oarticles  has  been  obtained  as 
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_ -i-l  . ..lie  accv;racy  ra;:)r'j'-.v;ni:a  a very 
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a recent  paper  ^JCS,  355  vl05o)) 
V, . Pittn.an  (.^  irtoeci-:  Coll 


on a on;  cxscuaaed 


• <V«  '«•  A i.  A i 

tl'.c  pl;o tojaivanic  effects  casarved  wit:;  red  seleniur 
aac  Si40v«3k..4  exo^oroee  eOc^wee  v/  i o a r e a 


soieaxa:*:  aac  iiTuXcr 


queous  hydrochloric  acid  be- 


ct- 


havea  reversibly  or.  i 1 luAV.ination,  the  red  seie.ni 
ing  as  a cathodic  depolarizer,  Tr.is  effect  was  ex- 
plained in  tcrr.'.s  of  a localized  adsorption  of  hydrogen 
ato.a'.s  on  the  surface  of  the  seleniurr.  resulting  in  t.he 
corApourid  hSen. 


^ho tocher;; i s try  of  C-rcy  ScleniuTT. 


Pittr 


‘■'-no  ^ * 


recently  used  a sin.ilar  experi 
.v.ental  set-up  to  study  the  piioto-conduction 


selenium,  but  the  results  obtai: 


of  grey 


ed  have  been  entirely 
• ■ ' • as 


diiicz'ent,  ,7ixcn  the  pixoto— cur rcitt  is  piOotcu  c. o c, 
function  of  the  voltage  applied  to  the  selcni'UA-r.-coated 


gold  electrode,  the  curves  shov/n  belcvr  arc  obtained  at 
various  i 1 liznina  ti  ons ; voltages  arc  measured  with 
respect  to  the  other  electrode. 


It  is  iA'.zr.ediately  apparent  that  a discontinuity 
in  these  curves  exists  at  the  null  point,  i.e.,  V = 0, 


;rei  ore 


j-iive 


ly 
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for  positive. 


one  i or  ncgaLive  vo_tages  ana 


another 

current 


It  is  also  found  that  the  ‘‘null" 
is  directly  proportional  to  the  strength  of  the  illumi- 
nation. w'bien  t.he  gaseous  products  liberated  at  the 
selenium-gold  electrode  were  analyzed,  it  was  found 
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Pi^irr/an  x.ny  ocivancod  ■-‘■.'j  foliov/ing  hypotheses  to 
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It  > »-a  a • O 0 • ^ ^aa's.alaa  Sa*a%^  O Oa»^—  ^ W a k\-a  w — Ca^  a a^  0 C»i  i O O^L 

nm*’.nv-i'  oi  o-cc  i,*'' ons  c.nn  .v/cooQc.a  0^.0— a n _ c o conva3.iris 
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This  icn  hoinn  unso^-hlo  liVa^iodik-ooly  hrooks  dov.*n  into  the 

'^Ca  0 O V ■ 0 a^  to  O • 0 a a A Cl  0 a.  Oa  a^  aawO  ^ waa  kaaa0  aa0a  a.aO*  V«WOal>  kO  a-  WV«  0 

positive  ho. 03^  Waiicn  waien  i ^ 01/0  _^gsi  w-Vo  iaO  — o c on  cine  ** 

^10  n la  a a a*  ^ ^ 0 Oi  laaaO  S0vOiAjBk.aaa*  lala/  laaak>  OWaaW  Aaaaa  WkaaM  l«aU0a  XCa^aaO* 

Ta-'.c  KSc"  icn  co.nhincs  rapidly  v;i'ch  oho  hydrogen  ions  in 
s olnt  i on  i'  orning  hycr  ogen  sc  leni  do  gas  v/.'ai  eh  is  lie  or  a ted 

. r Oa.4  ^aa0  S>a^a.al-a0Va^«  aaakaS)  >0«.a<a  a4AVV,«  aaO.Ca  W Oa  bCa^O  W^Oai  ^hlal 
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occun  for  scro  or  very  sr-xll  positive  posenti..ls  or.  the 

e 0 ^ 0 n a.  llaak  ^ WOwaW^O  gO^Va*  GaaOW  Wa  la/C*la>  ^ 0 l.v<  lataaO  N_akla  a 0«aO  wAaOcAxd 

decrease  rapidly  with  increasing  positive  voltape;  this 
resal—  a'^rees  v/  —— n c..e  cr^Pe.  * men  It-  — —1^  wwse.^e^  w.. 

V.'ith  negative  applied  voltages  the  photoem.isc  i on 
Qr  an  electron  age*r.  resa..wS  ^n  a pv^u.v*^^o  ..e—e  ..o<^r  -ne 
surface.  Cm/ing  to  the  negative  posv^ntsai  on  she  seleniami- 
gold  electrode,  the  positive  hole  .t.ovcs  rapiciy  thro-agh. 
the  seleniiar.  layer  tcv/ards  the  gold  core,  and  hence  no 
cemdDination  of  a positive  hole  v;i  th  a hydrogen  atom  can 
occur.  Instead  the  hydrogen  atems  ccmd;ine  giving  moiecu- 
xor  nycir  o^^n* 


7H£  fro?.it.^t:c:i  ct  FR.y:Tir:T  n:  st^tt 

T.  S.  Robertson  and  D.  le  I.'..  hunt  of  the  Naval 
Construction  P.eacarch  lisaab  1 islu'iwna,  Scoaland,  have  con- 
ducted some  interesting  v/orx  on  the  propagation  of 
brittle  fracture  in  steel.  In  a previously  published 
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iu  ^ ci’iticai  ra  lal  i onsl';iu  Letwccn  the 

L 1 a i 1 o * -j  ^ vrfO  L><4\^  a s_i  Lje*<4^ei  a c>  u v/  * i x o Ci 

,c  craclv  \.'iil  ao  loa'^^er  proaaQate.  This  relationship 
shcv/a  sci'ioinaticai  ly  he  low. 


Critical  Relatioashio  between  Transverse 

S t r ess  anJ  T eniOerature  for  Crack  Arrest  ^ 


Tne  stress  at  point  n varies  v;i  th  the  steels 
currently  used  in  ship  cons eruc ti on  from  C2,5CC  to 
3,oC0  psi;  the  tenperaturc  at  this  point  is  in  ohc 
range  of  anihient  temperatures  experienced  in  service. 
Tne  critical  s tress-ter.;pcrature  relationship  (left 
branch  of  curve)  which  occurs  with. in  the  average  range 
of  service  stresses  is  very  important,  since  a crack 
o.nce  started  will  propagate  catastrophically  if  the 
general  stress  level  is  above  that  corresponding  to 
the  temperature  for  arrest.  V.T.ile  the  previous  v.'ork 
yielded  practical  information  of  immediate  use,  it  was 
desired  to  seek  data  of  a more  fundamental  nature, 
with  this  aim  the  original  test  wh.ich  involves  a tem- 
perature gradient  along  the  test  piece  was  modified  by 
the  use  of  a test  piece  maintained  at  a constant  tem- 
perature with  a stress  gradient. 
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Soccir.'.on  for,  S_tud:/ir;n  Cracl:  p7opar;atiQr4  rcrce 


-no  spcci4T4en  was  cooleci  to  tnc  testing  Ler:.- 
pcraturc  (fro:..  0°  to  -CC-oC } , ar^c  v/aa  r.'.cur.toa  in  a jivQ 
supper  toe  ana  insu*atOG  it.  *no  iiapact  f* or  pro™ 
ducing  a brittle  running  crack  v.'ao  provided  by  a bolt 
gun,  the  ir.pulse  from  v;hich  exists  for  sufficient  time 
CO  cause  tne  crou'n  oi.  one  tes  ^ piece  to  yiCiC  ai  ter 
uXe  s.iOv^^'v  ..ws  s wc-«  uOd  r u^.n^ng  c*  c*wi\.  v/..en  w«.o 
impulse  is  over  the  crack  scill  propagates  under  the 
elastic  ^crces  s u or ec  in  t..e  p'i.e^ded  rrtaueri.ai«  inese 
elastic  forces  make  up  a determinative  sp^stem  and  must 
s u I *r oug.i  tne  roller  pin  c>.^d  *ioi  mci ^ tv,  v^i.e  d1.ev.t40n 
she  crack.  Tne  crack  stops  when  its  length  in- 
eases sufficiently  to  relax  these  clastic  forces. 


iXe 


jasurement  of  the  for 


the  test  has  been  completed. 


ma  cc 


micrometer  measurement 


tne  enc  01  tne  test,  specim^en  to  go  ter* 


is  maac  acroi 
mine  the  increase  in  this  dimension. 


pin  is  then 


OPwfcO.l,  ^j<.'>.  » Ll>->xX^  '^—  C«x0•4^^ 

CtOOG  *loL  oi.  Oo  O O 1 0 c >-<  *i  ^ — O*  tt'/O  I'Ociiw  O.  ^ ^ <_4  y X*  C " 

Gntrar.t  r...^\*rc  cT  f..c  r.ev/ly  crcGtGd  ouriace  prevents 
c cr'.p  lete  CiCsvirCj  ene  L..e  creCiC  pr  o^ieentes  nt  n 

hig^.  speed  tnrovgh  rr.etcrisl  \/;.ich  has  no  tir.ie  to  yield 
cLtkO  k v>s  us  Ov^o^  a So  une  ou*oo%^  ot  ti*o  i oou  XciX^s  to  c« 
value  too  low  for  p>r  opagat  i on;  ho\/evcr , as  soon  as  the 
cracl:  has  arrested,  yield  at  the  root  takes  place  and 
for  this  reason  also  the  crack  cannot  close  completely. 

Loading  ar:r.s  arc  reounted  at  the  end  of  the 
test  specimen,  and  v/idth  measurcm.ents  are  made  to  ob- 
tain a Icad-dcf iec ti on  graph.  This  graph  is  a straight 
line,  th.e  slope  of  which  gives  the  co;;.bined  stiffness 
of  the  tv/o  cantilevers  separated  by  the  crack..  The 
actual  force  available  for  propagation  at  the  instane 
of  arrest  is  given  by  the  stiffness  .multiplied  by  the 
total  deflection  before  removal  of  the  pin;  i.e.,  the 
increase  in  v/idth  across  the  specimen  relative  to  the 
value  before  test. 


Txper  iment al  .kesult 

In  an  investiga'c 
of  propagaticn  varies  v/i  t: 
different  strength  v/ere  u 
craclcs  in  !'•*  thick  steel 
form  te.m.pcr  atur  e . The  re 
t.ae  c one  ..us  i on  ..ha  s o.ae  . 

^ A O Xi  U ^ • t ^ O 4 C*  L*  1 ^ 4^0  * O'  4 

and  independent  of  tne  c:'; 
v/a  s an  rived  at  oni^^  an< 
and  v/as  iv'hclly  unexpected 
IS  tnc  lir.iitinc  force  oe^ 


IS  one  lirr.i  oinQ  ^ orce  oe^ 
cease,  anc.  u.icre  is  c co. 
energp^  xcr  crac.v  pro^.>agci.. 
orobiem  v/ill  include  var  i 


ion  to  deter.mine  hov/  the  force 
h crack  length,  charges  of 
see  in  the  bolt  gun  to  produce 
pxates  tested  at  anc  same  unx— 
suits  of  these  tests  led  to 
orce  for  propagation  at  a 
a given  material  is  constant 
ack  length.  This  conclusion 
a i y s X s 01  expe r x men tai  resul  ts 
. The  f or ce  for  pr  opa ga  t i on 
ov/  v/hich  propagation  v/ill 
responding  limiting  surface 
ion.  Future  v/ork  on  this 
ous  thick.ncsscs  of  plate. 


Other  topics  presented  at  a Conference  on 
Brittle  Fracture  in  Steel,  h.cld  in  Oiasgev/,  arc  discuss- 
ed in  Technical  Report  Ch.RL-9d-5C . 
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The  cxpcr  ts  of  Dr.  V/.  D.  Trootcr,  University 
oi  0x1  or  ci ^ nsinj  so-er.iC'.ncer  cryt.*r  ocy».es  ineiceoe  tnet 
t.'iC  process  oi  .,ci.ic-p's  i s ver  les  sorse'.'/.  *et  wi  tn  the  nerrio— 
lysing  agents  usee.  The  large  sice  of  salamander  erythro- 
cytes ;r.a'.:cs  t;iem  especially  suitable  for  studyi.ng  the 
visible  changes  accompanying  her.iolys i s . The  cells  v/ere 
hemolysed  by  a variety  of  agents  including  v/ater,  acids, 
alkalis,  saponin,  digitonin,  bile  sales,  soaps,  anionic 
and  cationic  detergents,  hemolysis  v/as  accompanied  by 
changes  in  optical  properties,  sice,  and  shape  of  the 
cell  as  a v/hole,  and  in  the  shape  and  optical  appearance 
of  the  nucleus.  Tine  appearance  of  the  cell  varied  with 
the  method  of  producing  he.molysis. 

.kikaiis  produced  biaarre  changes  in  shape  after 
which  the  distorted  cells  again  became  spherical  and 
finally  underwent  rapid  complete  cytolysis.  V.'ater  pro- 
duced spherical  prolyoic  ceils,  the  ghosts  being  either 
circular  or  elliptical  in  outline,  and  in  many  cases 
shov;ing  partial  or  complete  extrusion  of  the  nucleus. 
Acids  produced  grossly  distended  ghosts  exhibiting  an 
apparently  rigid  fibrillar  structure  in  the  part  of  the 
"membrane**  forming  the  original  rim  of  the  cell. 

fhe  iTic* goriLy  ox  na^urcii  one*  syncnouic  su.Xoce 
active  agents  gave  ghosts  of  elliptical  outline  v/hen  used 
in  high  concentration,  and  a large  proportion  of  circular 
ghosts  v;i  th  v/eaker  concentratio.ns.  V/ith  some  lysins 
hemolysis  was  succeeded  by  gross  swelling  and  final  disso- 
lution of  the  nucleus. 


;XR?HGLCGY  C?  T/JZ  COLLATSilAL  ClkDULATlCN  FGDLCV/IKG 
CCl.'.PLZTE  I r i T ZRk o P T 1 Ci»  C*-  T AuDU..*!. -AL  .nC.l  :A 

Dr.  J.  L.  3raith\/ai  te.  University  of  Liverpool, 
has  studied  the  origins  of  the  branches  of  the  abdominal 
aorta  in  twenty  rats  (as  a control)  and  carried  out  li- 
gation experiments  in  thirty-six  otb.crs.  Ti'.e  sites  of 
interruption  varied  between  the  origin  of  the  celiac 
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V.*  c*nd  a pcint  ,;-ct  ppoxir 
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Cft  ftO  i.ftOr  p*i  0 X o ^,p’  L ft  .a  c o x c r 

X>  \ ^ ^ W A X X * O K«iiV><  « W*  \ft  O Ca  W 


v.ct  oxir.^.l  to  the  eor  tic  Lifv;r- 

ft  - - ft  ftO  c. . . . i.'.a  .ft  aft  aft  ui*  V ft.  V i Gpoi'aL.xon 
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sacr*  xx  iciri^  *0  pw^o  c.**  00  0* *r* c o r»»on c x*o 

ax  e 0 p o^jOx'«-.v.xCpft_,  '>>..0..  Pft_ft<^ft.Vft^.'t_ft^^.,.^v...  t^nCft  dxixacowxon  teeJa™ 

nic/acs  being  e:;.ployed  to  elucidate  tbiC  reouito.  Ensuing 
c orr.p  1 i c a t X or* s re  ^-xso  noteex* 

TbftC  resu  1 ts  car:. one  Irate  tb.at  ti'*c  abdo;.;inal 
aorta  c a»n  be  1 x g»—  t c c,  v/  x e*'*  c 07.'.^  ■*ft.r'-*tivc  a a ft.  c ty  at  a x 2 
levels  distal  to  tlxc  origin  ox  tb-c  Ici't  renal  artery; 
alx  xa**.axxtxcs  iix  vbe  t*  b ovc  s ai/  c^cc  e p t one  ^ o ^ x ov/e  d 
liveaticns  at  levels  orCft'tireai  to  tbftC  renal  artery.  'rnc 
n^a  croscooic  coxxatcral  c*  .aixr.c . e visceral  and  pa** 

rictel)  occeiT^e  notice  eh*  j’*"  enicr'^ce  eiter  e perio**  o. 
about  four  cays^  alth.oue;:'.  the  degree  z2  enlarg-uent  of 
these  varied  v/i  th  the  site  of  iiration.  The  most  im- 
portant anastomotic  channels  v/cre  the  sper.'.iatic,  mesen- 
teric, ureteric,  interlumhar  and  th.osc  occurring  in  the 
body  wall.  Add i ti onal ly,  a more  localized  plexus  of 
i ine  vessels  w a s ...a n*xest  in  .ne  region  o.  uhe  ligcktion 
site. 

Tnc  main  complication  follov.'ing  these  procedures 
as.  a temporary"  paralysis  of  the  hind  extre.mities  lasting 
rem  two  to  three  days,  although  necrosis  of  the  tail 
occurred  in  tv/o  instances,  and  gangrene  of  the  left 
uterine  horn  in  one. 


TTChhICAL  TEPChTS  C?  CNRL 

Tne  following  reports  have  been  fo^\^;a^ded  to 
Cii.R,  Washington,  since  the  last  issue  of  ZSh. 


C..TL-4C-53  '‘Conference  cn  the  Php'sics  of  Ionized  Gases" 
by  J.  K.  Deling  and  S.  F.  Singer 

CIdTL-32-53  "electron  Impact  Spectroscopy"  by  G.  J.  Szasz 

Ch'i\L-9Z-55  "Acoustics  .Research  at  the  University  of 
Oslo"  by  J.  R.  Reitz 
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CXRL-0^-53  "C or.i'cr once  on  Fracture  in  Stccl^ 

by  F.  Fprcraian 


C.\'RL-D5-53 


“Cor.putcr  For  Phase  Analysis  in  Elastic 
boatLor^AiQ  ^ * 3 e 1 X n Q 


FSR5Cras,L  NEV.3  I TZ'.'S 


In  the  course  of  his  lecture  on  Para.'nagnetic 
Resonance  at  the  Annual  J/.eeting  of  the  Societe  de  Chimie 
Physique  (Paris),  Dr . 3 . I.;.  Rosyrev  (Kasan,  U.S.S.R.) 
referred  to  the  death,  about  a year  ago,  of  Professor 
J.  Frenhel,  theoretical  physicist,  it  is  believed  that 
Professor  Frenkel's  death  has  not  so  far  been  knovm  in 
the  United  States  or  in  Western  Europe. 


Professor  E.  D.  Adrian  of  Car;a<ridge  University 
uns  recently  presented  with  the  gold  .Albert  ’dedal  of  the 
Royal  Society  of  Arts  for  his  outstanding  contributions 
in  the  field  of  neurophysiology. 
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